Teratogenic activity of HDAC inhibitors.
Modification of the terminal tails of histones is considered one of the documented mechanisms for epigenetic control of gene expression. Histone deacetylase inhibitors (HDACi) lead to a state of hyperacetylation of histone, a condition that can affect normal gene transcription. Furthermore, HDACi have many other protein targets involved in regulation of gene expression, cell proliferation and cell death. For these properties some HDACi are nowadays used as anticancer drugs with promising results. Several molecules with HDACi properties (valproic acid, trichostatin A, apicidin, MS-275, sodium butyrate, boric acid, salicylic acid) have been found to induce congenital malformations associated with hyperacetylation of histones in the target organs. Cell death is the major event in the target organs a few hours after embryonic exposure to HDACi. Gene deregulation, oxidative stress, DNA demethylation, and/or retinoic acid imbalance are the modes of action postulated for HDACi-induced teratogenesis.